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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer 
printed wiring board, in which a through-hole and a via 
hole are ensured of connection reliability by a method, 
wherein the metal particles contained in resin 
composition which is filled into a through-hole are 
prevented from subsiding, and the filler is restrained 
from shrinking upon curing. 

SOLUTION: Interlayer resin insulating layers and 
conductor layers are alternately laminated on a board, 



and inner and outer conductor layers are connected 
together through via holes to form a build-up wiring 
layer for the formation of a multilayer printed wiring 
board, wherein a through-hole is provided to the board 
for electrically connecting the front and rear of the 
board together, a non-conductive filler which contains 
granular material is filled into the through-hole, a 
conductor layer is formed on the exposed surface of the 
filler in the through-hole, and the filler is composed 
of a granular material, resin, and inorganic 
ultramicroscopic powder. 
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«e^J^JP^JSriPx.Tt>J:V^ 0. 01-10 g/1 

tt. 0!lx.fcfx 0flftfIIS©t- 7^y-/V440 , 46 
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[0 0 4 7] (7) jfctc, r<DJBRWJIHfi1MN£*KS*i< 

—If, ^S^W-jf* V— iOfefCTTL^tt 
[0 0 4 8] (8) Hn&»j«L;/Uim4IMBIfiM®*B 

^tc^*fci±^^*LTJaft-rso stum 

•efcSo ft*, BM3«^tta*lsSfrfcvv7y*»MB (# 
[0 0 4 9] (9) jfcfc, IttCJIPIWIBIUMio&'fbSK: 



(7) #BB¥ 11-266078 

12 

^*>^«Hsv^n^^< 1 1, ia^±* s <tv\ 

&*5, ^JH^sOStt:, 20n g/ctf £tT#.fcV\, :©i 

So 
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CD£SS8?«>o ^©Jf^kt 0. 1~ 5 /t m, t9I*t< 
fi 0.5~3 Aim-Cfc^ 0 Mffl$f «>o £ Ki s M®#P^«>o 

29g/l ©fifcSSB, 25 g / 1 iDfeWtr h V 

V a % 140 g / 1 <z>i@:esi&> 40 g / 1 h y 

37%*/WAT/l'T f t K 150m 1 „ pH = ll. 5*»£> 

[0051] (ii)Siri2(io)-e^bfe*s«»ie>-3g:^_h 
s. 

[0 0 52] (12) £ P> «>o # W^ 7 ^. h^J5K^f- 
««P«>o%SrJiSb, igE#:[HlB&gB# (^-TT^-/HlP^^ 

14, Mfto#frAv^&n2:^a^b<, ^:<Off^{4, 5 
~30^mdSJ;V^ MfB^'f T*—/WF*JtC« N S»p 

«> o # KSr^S* b x v ^t> ^ 5 7 * K trr %m&rr Z> ^ 

30 t^s^bv\ r©iftii % mmmmmmme>¥-ts.&& 

VlL&XZZfrbX&Z. &tt>K, WISvWT*— /W4, 
&mK&fttcX/l'~-*~-/l><DW.±Kl&f$,Zh,X^X h X 

[0 0 5 3] (13)«>o£l^;*. hiSrfdlglbfc^, -e<D«> 

^iafiSS-T" b y !7A, iaess* y A^if»is«gsis* 
ymx-mte&nx^ m&isttm#m& W7*-^t 

[0 0 5 4] (14)^rbT, ^©^K±fc«I^<OX@Sri^ 
9 jS bT £ JiSo^HIl^Sr^tt Slt^S. 

[0 0 5 5] 

[HJS^J] 1 ) 

(1) 0.8mm»BT W $ K h V 7*^V) 

«J!IS«1 fc^B5ttft**tfcl8i«m«>«|S2!8S9 
h$tvTV>S^3gfllS«S:W5l*J-)|SFi: bfc (01(a) ^ 
50 ffi) „ ^<D^!SaS«SrKy/vBiJ?Lb (01(b) 
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* a, a* -tffy^/W 80 mg/1 
PEG 0.1 g/1 

70 e C©MtaSt?30^ 
[0 0 5 6] OV^-C. EtTClfetttififfflfeol&i 
U J¥£15,xm<DSfl?«f3«>o#igi£^/£Lfc (01(c) 



150 g/1 
20 g/1 
30 ml/1 

40 g/1 * #flg) „ 

C«fl?«>o 

fiiitBS 180 g/1 

ffi&ffi 80 g/1 

1 ml/ 1 

lA/dm 2 ^-/V7>"K) lOtftS^SrJg^L*:,, 

30# [0 0 6 2] (6) V#@K9&J:tfiJMMl0&4<5«i:£- 

&-«>>oti\ ^^^Sr««bT. 100mJ/cm a -Cfgft, 

o. 8%^&-7- h v vj±7k.m&-?m&&mi,. mzisum 

(D^ >y?->>yui?x.h8$:mf$.Vti (El 2 (a) #JKD 0 
20 [0 0 6 3] (7) h8SrJ£/£L-C&V' 

h8Sr5%KOH-C*iJ«^*UT, 9 
*3<tU«^*«-5^®5*^S10^^Lfc (02(b) # 

[oo64] mm%imv>mm 

£L #^4310, YL983U) lOOfi*^ *Bt;i->7 S> 
30 T'y V^JtfSa— ^-f ^^Sftfc^JKfl 1.6jim-eSi 
O, Sfctfefefrf- (THvf'^I, CRS 1101 -CE, ;r 

(15A«m) WTt-f-5) 170SSSC, v<yy^j (•* 
^ngL /VS 4) 1.5fiftg|5S:3*t3— 

fcl-C*S8i tt, ■€:<DiS'a^©^Sr23± 1 'CTMS, 000~ 
49,000cps (cPttUfco 

©. -y 5 tr /vmitm mm^m. 2E4mz-oo 6.5 
[0065] (8) mm\sitwmftmm2 a sr. s«<d^ 

9*fctt*£#«10<DHK:;£*U 70U 20#|ffl-?f£«|£ 
ft&*Offi^oV^^HI«I^LT«Jii^^J12a &m 
#IHBS9*fctt^SiooH»c^Sb, 70t:, 20^M-e 
IP*>, rffllgia*), «fJ}g?E*^Jl2a*s 

[0066] o) «triB(8) o&km&mz.tcmmofrffi 

#400 0^<;v HffMffit (H*a-fk^®») £/HV^c-< 
50 |H^/Vh-^v^-W0{-i:5«SrBi9^< fc«>©^7^F 



[0057] (2) ^.m^mmmmn>o%mtmmmibo 

Ifcj&Lfc^ NaOH (10g/l) , NaCl 
0, (40g/l) , N aj P0 4 (6 g/1) £8£te*J (HWt: 
8J) » NaOH (10g/l) » NaBH, (6 g/1) S-jStgS? 

mwv>±$twKmtm4&nvti (hi(<d mm) . 

[0 0 5 8] [^-n^-*— ^**ffl«MB«ij*4b©m0 

= — M52) 3.5fiS&5, /UFM^^^r 
V»JB (JWfc^/V'SL a— h807)14.1Sag|5, *p 
*&|ft-? : gl4rim©V!J ^S^tJfa-T- (T^n^A-R202 ) 
l.OKfttt. 5 ^'/-/MWltffl (QBfbJ&SL 2E4MZ-C 
N) 1.2 S*giS, ^ec^lS/imro^lOOaSaJSrS 
/McTjEiH'U -?r<Dffi-a-<fe<DJte*S-22± l"Ct 2 
00~300Pa-s tefi&LT> /W^*fflMIg*a 

[0 0 5 9] (3) mSLVtc3Emt5&^ /V3 
f^d^^ y — vWHUcioTaaau ftflkb*:*, 80 
"C, 100 "C, 120 "C-C-ttu-etH^M-^o, 150 

Ofiftffi*J J; Xfx.;v— 3 h «^ W Lfc^W 5 

#400 (H^aYk^SS) SrfflVNfc-< 

(s i (e) mm) o 

[0 0 6 0] (4) ft!B(3) -espfflYkLfc»K^BJ-, ^ 

(Th^^^SS) Sr##U. WIE(l) 
C*#-e»B«P^&o#SrJS-rilt«CJ;i9 v o.6m 

m<Dmmi&m«><>zm6&i&f$.istc mi(.f) mm) . 

[0 0 6 1] (5) ovn-t?, strtsd) tl^c*#t?®»ffl 
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ov^xhrnffiKftitco i^CV^ 120 
■c^RtM. isox:-? 1 lscc-cz^raoip^ 

[0 0 6 7] i<D.t5f-L-C, 9 £fc(*sgft:/f 

10(D^{c3E*$tufc«fJ|g^*^J12 a 0«*«|S«S <fctfS»#: 

ffi«-¥?fHb U «tfl§3S*3Jl2 a t Vttlellg 9 * fett^ 

ji io©fi!iB h &mtmn*-fr tt«H f-a« l tz.m& & 
ftmm^f—xommam—y-mtteZo jug* 
xio- 5 / < c-efcofc 0 

[0 0 6 8] (10)»Ci^ m#&\$&9 3s£V3&mtt5<Dm 

m&ms m#m lo&mm kcu-m - p btuzmz 

(c) #JSL SnSfCOVNTttS^b^V^ 0 ZOJ&f&jsm 

zmtmmxfitkmvx. pmmztt^v. z.<Dmm*m 

tt-ffcLfc^ fife&Sfl8g/K BK^-S"7VV 0.6g/ 
K ^^>Hl5g/K ifcMy ^m-ThV >7A29g/ 
1 , *?I&31g/l , #®fiH4£lJ O.lg/K pH=9 

(Dmmz.cu-m - p<fr&fa b * 5J¥$ 2. 5 /t mom^s 

llSr^J5gUfc 0 £e>t£ x 0. 1 mol/ 1 frVyyfcxX- 
1. 0 mol/ 1 f-*mmW.frbl£Z> p H = l. 2 (OMmM^ 
Xfi&fco MJ^O'C-C 1 ^re*»UTCu-Snfi 

ntttc (snS^ov^«:ia*Lft^) „ 
[0 0 6 9] ai)mmmtbizm&mmA^ b^©£ 

9L 3HP42500) <D25%T^ y/Hb^Sr35a:*laJ. 
tt^- y^— CSM-g-^K^ 7b = -^ XM315 ) 3. 15B 
M^^rU df-W^®, S-65) 0.5S*«fB. N 
MPSr 3. 6fi4gB Lfc„ 
@. 3#y:t— f/W/l'7*> (PES) 12fi4l^ 

^ 1.0/imS: 7.211$. 0.5/im©fc©^3. 
09fi4SB, SriS-a-bfe^, $e>fcNMP30M*g|S§r8fc!>D 

®. -f5y/-/«« mmik&m. 2E4mz-cn) 21 

4SB> ttW#i£iJ (H*ft£«L ^/7i/y) 2fi4 
ftJi^J («±4r*Mfc¥$L EAB) 0.2m*SP, N 
MP 1.5S»gl5£fll#iS£-Lfc„ :Jv?)^LTJJ 

[0070] b. Tmm<ommM^>^^mmmm<o^m 
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S« #^42500) <?>25%T ? V /Hm&35m&U, 
tt^/T- (IS^I!, Tn^5/^^.M315 ) 4li 

«, tm&ffj w-^j-r^m. s-65) o.5S*sc, nm 

P£ 3.6fiSSPtr«#^bfc„ 

©. #y ^/v^yu^d-^- (PES) 12SSSC, 

@ 0.5^ m 14.49S4&, Sr^Lfc^ £ lb 

fcNMP30JMHS*«6llU t-X5/^f#^L 
10 fc 0 

@. -f 5 frmx&& mmitf&m. 2E4mz-cn) 2 m 

4gB. 3tM^J (H*flS*K» ^7x^) 2*4 
«S. #J«^J («±^«4H^«. EAB) 0. 2114813. N 
MP 1.5MM5*WlW& > Lfc. Ctb^Sr^-a-bTTM 

[00 7 1] (12)ffJ|B(ll)-C^*{Lfc4im^J6otffl^ 

4Miib (fes i.5~3.2 p a - s) tmmMibo%mmm 

MA OfeS 5 ~20Pa • s) Sr. *«<Oj55Bt-> JWfto — 

20 f>, 6(rC-T*30^|R](O«Jkfr1fV\ ®$40 A£ m©S*?flJ® 
12b (2jf#3g) Sr^Lfe (0 2(d) #fl§) „ $ P> 
CI, r<D^»^12bJi(CJte»^ISr^bT^y3i^l-V 

[00 7 2] (13)StH2S*^J*12 b «r^J5£bfcS«(OM 
MK, 85/im*<DHP3dSPnJB!l$ixyt7d- 
ASr^*$*. «fl5JEE7K^T(c±t) SOOmJ/cm' t?g|3t 

K> > S5«^JJil2 b IC85// m <f> O^T^i 
Sr^fiKbfco Sfefc, SKS«Srffiia5£E*^*TlCT3000 
30 mJ/cm'-eSg^l^ 100 "C-Cl^fM, -=6:0^ 150^-^5 

i&S) 12bSr?gJ*bfc (0 2(e) #^) „ )fe*5, /WT 
[0 0 7 3] (14)^ T*— /V?g^fflPlPl3Sr^Ufc 

40 abT^^^KifeLfc,, 

[00 7 4] (15)ft9ftft&l (ft-fb8g$ 3 /x m) Srfro 
fca&KK^U, (7hf-^S) 
■rsrir^iD. ^**Ml2b*JJ:^MT*-/vffl^ 

[0075] (iv^ommz.. saiad) t^tLt*t 

mfP^feo^SrJEL, ffiffi^;#:{-J?:$0.6^m<D«lll^ 
«l«>o Life. (03(a) #fig) . r©it, *e> 
o*«*»V^fc»««||»o#JB»ffilcB:|HIia^«(lS 

50 [0 0 7 6] (17) mjECjfctttWJBf-f A-A ( K9-f 7 
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tU, 100mJ/cm J -eSt)feU 0. 8%£Si&-7" h y !7 A 

(113(b) &m) . 

[0 0 7 7] (18)^, MIE(l) t IWKK: L-C®«P^«> 
(H 3 (c) #J8D „ 

[0 0 7 8] (19)«>o# M6Sr5%KOH-efiJ«l 

#PBfc*U ftttflMM>o#K14£*J!fffllt>o»jRl5a>g> 

«r«MfcLfc (0 3 (d) *JH) . 

[007 9] (20) 1MB (19) T?^{«H|» 9 ('M T *— A* 
17Sr^tf) Sr^UfcSSSr, flft&$88 g / K «Hfc= 
:y<7VV 0.6g/K ^at>*15g/l, jfcffiyfiH-h 
y^A29g/K *9«31g/K #®Stt^J0.1g/ 

l@]|&©*ffilcJ9;5 3 /z m(Dm-=-y^r/^- V Vd»6>*5 
fiflS«ll*»J«Lfc. £©fc*. ffl-fUfllSrEPMA 
(«3tXJ»^W) t?MUfetw5, Cu 98mol%, Ni 
1.5mol %, P 0. 5 mol%©«U*ltSr^bfc. tLt$ 
fcfcU ^©^-SttK^VU 0. lmol/ 1 #l7.$»o<ffc;*X 

-l.omoi/ 1 T*mmmfrt>ti:zmmmxxw»:#><>% 
m»c5o < c-ci^ras»b, wiB3ififksii©*®(-»$o. 

05//m©*Xe&«>-=>#JI£r7&£b;fc. (ffl.U ;*X»& 
feo^StioV^Tttgl^b^V^ „ 
[0 0 8 0] (21) *JiB(12)~(20)©Ig£*Si«?jg^ 
i fc J: 5 » S &£J^©JHmwnM0IM12 b j:«#|§IK 
9 ('MT*-/H7&-£tr) *lJigi/lU #«SHi§ftS 

«sr#fc (04(a) mm) o **s, ri-ei*. m#m& 
v>mmKm--y j !rti>- y ^fr&fts&ftjiiifrttits 

[0 0 8 1] (22)—*, DMDG(C^$-*fc60a:*% 

■v- (^fi4000) Sr 46. 67fi*95, ^ ^/w^^/v^ h 

$ **:80fi*%© 7i / — /WVS!^ 
«TJ§ (JWtVai/WSL Xf 3- mood i4.i2imsgp, 
-f 5 *V-/MSfc#J (BSSftJ&K* 2E4MZ-CN) 1. 6 fi* 
SB, ^Tfetfe^y^— -C*>5#fiffiT^ ]);U*rS^~- (B# 

teHliS, R604 ) i.5fifiep, m\^<^mr^y/^/ 

(#fl8tfc**L DPE6A ) 3.0mftSP, r^y/vgi 
x^f;HMli^*5i"<yy^J (*m*fcSk #y 
7o- No. 75 ) 0.36«Sg|5§r*l£-U £ ©2S£-Wc*f b 
T)l£PB^Jt LTC'O^iyy (B§*-fk^i!i)2.0S 
fiSB, 3fctimiJtb-C© EAB (^±^r^k^»i) 0.2« 
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;\,3l—7-;v) 1.0 HSgBSrJP^-T. JteftSr25'C-e 1.4± 
0.3Pa • s tcsSfibfcy/l'^'— h*flJ5!&i& 

&*5, ;fa*a!i^«s Baasaew- owtw-*, dvl-bm) 

t? 60rpm©#£- J* a — ^ —No. 4, 6 rpm ©#£-{* v — $ 
—No. 3ld±ofco 
[0 0 8 2] (23)«rlE(21)-e#t 5 tufc#SiaH»K©M 

*bfc 0 #CV>-C, 70t-C20^W, 70 t c-e30^-M©^;j!feM 

10 sis©r^— ^ c^*^*— » imnzfritmzB 

fcflffl&y/vy— U-i?;* h^(^#$-e-T1000mJ/cm 2 © 
^i^-C^Ttb, DMTGfMtl&Sbfc,, 80<C-?1 
BJW, loot"? 1 B*H, 120 < Ct?l^FK, 15CC-C?3B# 
WO*#t»ML, ^yhWWPLfc (IPS 
200/xm) V/P^— b^l8 (^#-20^ m) «rfl£/£ 
bfc. 

[0 0 8 3] (24)Jfc(c, y/wy— b«18Sr^b 
m-fk= s> ^30 g / 1 , y ^-7- h V V 
20 A10g/K ^^V^by !7-M0g/ia>6>ft.5pH 
= 5©«S^=.5,^r/v«>o#^(C205)-MaabT, MP 
5//m©=s"7-/V«>otS19Sr^b3 |L c„ $ h 

>^e--*A75g/K ^^^"^ hy ^A50g/K JSC 

My h y !7Aio g / 1 frt>ti:?>mwM&v>oZ&. 

Km $ 0. 03 u m ©&«> o # S20Sr®J5fe bfc 0 
[0 0 8 4] (25)JErbT, y^w^— hS18©«P 
g|5{c, * >£l?JBilb-C 200*0-? y 7 a— 

30 r. 9fci:A,*:^>y (ttA/^) 21«r^b, 

^V^21Sr%-r5#«^y V MBi»«£»i£b;fc (0 
4(b) #fiS) «, ^*5, l*>^«!tbTI4, ^X-ffi, XX 

[008 5] (Jtfe^j 1 ) c v y bft 

^/V-^— /V^*ffl«J|gJfi^t bT. TfB©t©Srffl 

b fee ^ w/-;w7 y ^m^^->mm 

40 (W'ft'>^/l'ia, rct's— M52) 3.5S*gP> 

7 ) 14. isssb, 4 5 ^y*— /vsi^^j (eg&fb/sssk 2e 

4MZ-CN) 1.23:*^, ^^L^mi5tim<Dm^ lOOSfi 
a5Sr3*a— /HCTSi^b, * <om-&&)<OW;8t&22± 1 
t;-? 200~300 Pa • s {^gEbT, ^/W— /UftmRl 

[00 8 6] 2 ) (f^7i7 — A-S^tf =3r-> 

50 v>fcriejtfM*. njfitaji tmmicvx^m^v vhss 
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UnmfO is V XmbU* (Tin i?/UR202) 1. 0 SSSB, 

4 5 y^~/vmitm mmittfm. 2E4mz-cn) 1.2 m* 

SB, sp^^SlS/im©^ lOOSSSB, frbte&T-fr 

[0 0 8 7] (HJfeW3) [vy*^] 

(iftVx;HS, zct'=>- M52) 3. 5 fifiStf. ^i&KT- 

m^toisyxffim* cr:nn^/i-R202)i.o it 

^fc-3-h807 ) 14.1S«», -f5^/->v«fl3W (B3 
B-ffcySSL 2E4MZ-CN) 1.2fifi$P, ¥^«HF-«10it mCD 
vy*tt^f 100SSSP?Sr3*n— yW-TSiKL, 
■&®<D1&&*22 + ltt 200~300 Pa ■ s K^ttLX, 

[0088] mmm 4 > [ac*^***^] 

tfrz— M52) 3.5Sfigi5, ¥7*7*. J — ^Ffi^^V 

mm mit^^/vm. ^fn-hso?) 14. ¥• 

*&Jtffi^@14nm© V y Xmim? (Tat a i?/WR202) 1. 0 
SSSB, 5 if-Z—lvmeM (HB-ffc^SSL 2E4MZ-CN) 

flWfcjfcK, #y-*— #— AO 100S*gpSr3*a-/Kc 
TiliRU ^<Dm^mnl^S.t:22±lX:-Q 200~300 Pa 

[008 9] {imm 2 ) OSHP^Sft U 

(fflib^^/VfSfx x.M = — M52) 3.5®*$^ If^^^c 
/-/V-Fl!^5K^rV«}JiS (IWfc'/xAl!, b80 

7 ) i4. i«sas, -r 5 ^^-/wsi^j (ess^»i, 2e 

4MZ-CN) 1.2 mSSP, ¥*&# : f&14nm©=ip>f Kfl^y 
* (T^ov?/VR202 ) LOSSES, a»£>;fc.5>M^-3fc 

[0 0 9 0] iCD± 5{-UTl!ijtUfcllJS^Jtit«iM© 

#«^y >• MJiSfttsicov^ ti^rs^ 100%, ma 1 

2rC, 2^tff<D^#"C 200^ra*S:ei--5PCT (:7V y 

5 jv h / <W T ^—fvm^<oWiWi<r>^m §r?SfB 
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[0091] *<z>mm&, &>Tiz.&wrz> 0 mmm 1 ~ 
m^mma>mw lt^w t*— a- t t?# ^«>o 

[0 0 9 2] 

30 [si] (a)~(f) xftwog-m^v^hmmm* 

[S2] (a)~(e) ^KO^ST'y >-hiE««tr 

[S3] ( a )~(d) *&w<o&myy>hmMtiiZ: 
[S4] (a), (w *&w<og-m-7v>bmmtii* 

1 s« 

40 2 mfs 

3 ^/V— /> 

4, 11 ffiffcg 

6, 14 «l«#Pfeo#^ 

7, 15 mmfrozm 

8 ^^^V^'V'v 5 ^ h 

9 mitm® 

10 

12 a «JS&^*^J 

so 12b mmmmmmm mmmm) 



(12) 
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13 /WBWn 

16 feo^V^f 

17 ^WTaJn— /V 

18 y/w^— v^^hg 



[01] 



(a) 



(b) 



(c) 



(d) 



(f) 



\//////I/A 



V//A 




zzzhsl 
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*19 — s^/V^o^i! 

20 &&o#;i 

21 teA/*:^^ 03A/*:&) 



[0 2] 



(b) 



<<0 



Cd) 




(13) 
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